Objective: The purpose of this review was to evaluate the effectiveness of conservative nondrug, nonsurgical interventions, either alone or in combination, for conditions of the shoulder. Methods: The review was conducted from March 2016 to November 2016 in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), and was registered with PROSPERO. Eligibility criteria included randomized controlled trials (RCTs), systematic reviews, or meta-analyses studying adult patients with a shoulder diagnosis. Interventions qualified if they did not involve prescription medication or surgical procedures, although these could be used in the comparison group or groups. At least 2 independent reviewers assessed the quality of each study using the Scottish Intercollegiate Guidelines Network checklists. Shoulder conditions addressed were shoulder impingement syndrome (SIS), rotator cuff-associated disorders (RCs), adhesive capsulitis (AC), and nonspecific shoulder pain. Results: Twenty-five systematic reviews and 44 RCTs met inclusion criteria. Low-to moderate-quality evidence supported the use of manual therapies for all 4 shoulder conditions. Exercise, particularly combined with physical therapy protocols, was beneficial for SIS and AC. For SIS, moderate evidence supported several passive modalities. For RC, physical therapy protocols were found beneficial but not superior to surgery in the long term. Moderate evidence supported extracorporeal shockwave therapy for calcific tendinitis RC. Low-level laser was the only modality for which there was moderate evidence supporting its use for all 4 conditions. Conclusion: The findings of this literature review may help inform practitioners who use conservative methods (eg, doctors of chiropractic, physical therapists, and other manual therapists) regarding the levels of evidence for modalities used for common shoulder conditions. (J Manipulative Physiol Ther 2017;40:293-319) 
INTRODUCTION
Painful conditions of the shoulder are the third leading musculoskeletal complaint in primary care, with a point prevalence as high as 26%.
1 Two-thirds (67%) of adults experience shoulder pain at some time in their life, 2 and prevalence is highest in middle age (40-65 years) . 3 Chronic shoulder pain characterizes a substantial subset of those with shoulder conditions because only 50% of patients recover within 6 months of onset. 2 Disorders of the rotator cuff, including shoulder impingement syndrome (SIS), are among the most common causes of shoulder pain. 4 Other conditions include those that are unspecified and adhesive capsulitis (AC). 5, 6 Primary treatment options considered in usual care typically consist of analgesics or exercises and progress to secondary and tertiary options of steroid injections or surgery if necessary. mechanical properties of tendons, especially when used for long-term treatment. 10 Patients pursuing treatment for shoulder pain seek care from manual therapy (MT) providers such as physical therapists, chiropractic practitioners, and others who use conservative interventions such as mobilization and manipulation. A study conducted in the Netherlands reported that shoulder complaints constituted 9.8% of physical therapy (PT) patients, 11 and in a survey of chiropractic practice in Australia, 12% of patients presented with shoulder pain. 12 Reviews of MTs (eg, manipulation and mobilization) and multimodal treatments have found favorable effects supporting their use for the management of shoulder conditions. [13] [14] [15] [16] [17] However, clinical trials studying these treatments are inconsistently conducted, tend to have low to moderate levels of scientific rigor, and infrequently collect long-term outcomes. Therefore, evidence is still inconclusive regarding the appropriate use of many MTs for shoulder conditions. Furthermore, evidence is inconclusive regarding other nondrug, nonsurgical interventions that are commonly combined and employed in multimodal management in clinical practice. 13, 14 The purpose of this review was to evaluate the evidence for conservative nondrug, nonsurgical interventions, either alone or in combination, for conditions of the shoulder.
METHODS
The systematic review was performed from March 2016 to November 2016. Its purpose was to answer the following question: What is the effectiveness of nondrug, nonsurgical interventions, either alone or in combination, for conditions of the shoulder? The review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), and was registered with PROSPERO (No. 42016046341).
Literature Search Parameters
We developed a search strategy in collaboration with a health sciences librarian. The following items were considered in developing the strategy.
Participants/Population and Setting. We included adult (age ≥18 years) patients in ambulatory care settings who were eligible for the included trials and had diagnoses of conditions of the shoulder. Studies including only acute cases (b4 weeks' duration) were excluded. No restrictions were placed on age, but mean ages were recorded.
Interventions. A nondrug, nonsurgical intervention had to be used in at least 1 of the study groups. This could be any combination of treatments, as long as no medications or surgical procedures were a formal part of the intervention.
Comparators. There were no restrictions on composition of the comparison group. Active treatments, placebos or shams, wait list, and no treatment were all included.
Outcomes. We included only pain and function/disability assessed by valid and reliable patient-based outcome measures. When other outcomes were reported, we excluded them from the data extraction tables. We included studies whether or not they reported on occurrence of adverse events, but noted adverse events in those that did.
Eligibility Criteria
The eligibility criteria for articles in the search are listed in Figure 1 .
Search Strategy
The following databases were included in the search: PubMed, Index to Chiropractic Literature, Cochrane Database of Systematic Reviews, and Cumulative Index of Nursing and Allied Health Literature (CINAHL). A health sciences librarian worked with the investigators to develop the search strategies for each database; details of these are provided as appendices. Search terms related to a broad spectrum of shoulder diagnoses and any nondrug, nonsurgical interventions that serve as management strategies of these conditions were included. The terms were tailored for use in each database along with filters for systematic reviews and controlled trials. Titles and abstracts were screened independently by at least 2 reviewers for eligibility. Disagreements on eligibility were resolved by discussion. To attempt to address possible publication bias, we searched the US National Institutes of Health database (https://clinicaltrials.gov/) for trials that were conducted with no published results. This approach reflects methodology included in the updated guideline for systematic reviews published by the Cochrane Back and Neck Group. 18 An additional strategy was to use reference tracking on the systematic reviews identified in the search. We did not extract data from the systematic reviews themselves. The randomized controlled trials (RCTs) identified by this method were added to RCTs identified through the formal literature search. For the complete search strategies for all included databases, please see Appendix A (available online only).
scoring the checklists by assigning a value of 1 for each "yes" response. 19 For SR checklists, which had 12 items, quality scores were assigned as follows: high quality, low risk of bias, N9; acceptable, moderate risk of bias, 6-9; low, high risk of bias b6; if items 1.1 and/or 1.2 were marked "no," then the article was unacceptable and was rejected (Fig 2) .
For RCTs, checklists had 10 items and quality scores were assigned as follows: high quality, low risk of bias, 9-10; acceptable, moderate risk of bias, 6-8; low, high risk of bias, 3-5; unacceptable (reject), 0-2 (Fig 3) .
At least 2 investigators evaluated each article. If there was disagreement between reviewers, a third also reviewed the paper and the majority rating was used after discussion among reviewers. Studies of unacceptable quality were excluded from the evidence tables.
Strength of Evidence
Strength of evidence was based on the quality and quantity of evidence on a specific topic. We used criteria for determining strength of evidence modified from that described in the UK report 20, 21 and detailed in Table 1 : high quality, positive or negative; moderate quality, positive or negative; and inconclusive, favorable or unfavorable.
Data Extraction
Data were not extracted from SRs. Instead, we searched each included review for RCTs and added any eligible ones not identified in our literature search. We summarized the systematic review conclusions to compare to our findings with respect to the RCTs, as has been done elsewhere. 22 Data were extracted from all included studies by at least 2 investigators, with 1 serving as primary extractor and the second verifying the data. Disagreements were resolved by discussion, including a third reviewer if necessary. Data extracted were entered into a Microsoft Word table grouped by the condition as outlined in the included studies. Items included on the data extraction form were as follows: study identification (first author and year of publication); quality score; population (age); duration of complaint; dosage (number of treatment sessions over period); pain and function outcome measures used; results in terms of pain and function outcomes; conclusions; and limitations. Figure 4 illustrates the results of the search. There were 77 full-text articles screened (26 SRs and 51 RCTs). Eight were excluded as follows: 1 systematic review was outside the scope of this review (it did not include RCTs of shoulder conditions), 23 leaving 25 SRs; 5 articles designated as RCTs did not actually meet the definition of an RCT (did not test efficacy or did not test between-group differences) [24] [25] [26] [27] [28] ; and 2 were outside the scope of our review (1 did not measure patient-based outcomes, 29 and the other was a prognostic study 30 ), leaving 44 RCTs. The research question was clearly defined and the inclusion/exclusion criteria listed in the paper (if "no," then reject).
RESULTS

1.2.
A comprehensive literature search was carried out (if "no," then reject).
1.3.
At least two people selected studies.
1.4.
At least two people extracted data. 1.5.
The status of publication was not used as an inclusion criterion.
1.6.
The excluded studies were listed. 1.7.
The relevant characteristics of the included studies were provided. 1.8.
The scientific quality of the included studies was assessed and reported. 1.9.
The scientific quality of the included studies was used appropriately. 1.10.
Appropriate methods were used to combine the individual study findings. 1.11.
The likelihood of publication bias was assessed appropriately. 1.12.
Conflicts of interest were declared. Table 2 lists the SRs of high, acceptable, or low quality (risk of bias) and condition addressed. One of the 25 was of unacceptable quality 48 and was not considered further, leaving 24 reviews. Twenty of the reviews addressed only 1 condition; 4 addressed multiple conditions. 13, 21, 46, 47 In the sections below, the reviews covering multiple conditions are cited under each of the conditions they addressed.
SYSTEMATIC REVIEWS OF EFFECTIVENESS
Noncalcific Rotator Cuff-Associated Conditions
Nine articles addressed various treatments for rotator cuff-associated disorders (RCs). Three focused on various types of MT 13, 17, 21 ; 2 on extracorporeal shockwave therapy (ESWT) 34, 37 ; and 1 each on transcutaneous nerve stimulation (TENS), 31 taping, 32 multimodal therapies, 46 and exercise. 33 For MT (skilled hand movements performed by a therapist 17 ), manipulation and mobilization were included. One acceptablequality study found low-to moderate-quality evidence that MT may have a beneficial effect on pain, but the evidence was unclear for function. 17 Another acceptable-quality study found that the evidence was fair that MT including manipulation either alone or combined with exercise and modalities was effective. 13 A high-quality review found that manipulation/mobilization combined with exercise had a moderate level of positive evidence for effectiveness. 21 The last study in this group 46 reported evidence from an RCT 49 that found dietary advice combined with acupuncture was superior to supervised passive, active-assisted, and active range of motion (ROM) exercises combined with soft tissue and MT for rotator cuff tendinitis for ≥6 weeks. The study also reported statistically and clinically significant increases in patients' perceived improvements. At follow-up, statistically and clinically significant differences favored the diet-based multimodal program of care in pain and disability. A detailed description of the soft tissue and MT was not provided by the single study. 49 For ESWT, 2 acceptable-quality reviews both found that ESWT was not effective for noncalcific rotator cuff tendinitis. 37, 49 For TENS, a high-quality review found that because of the scarcity of evidence and high risk of bias of existing studies, no conclusions could be made about its effectiveness. 31 For taping, an acceptable-quality review found that the evidence for taping alone or with other therapies was insufficient to make a conclusion. 32 For exercise, 1 acceptable-quality review compared PT exercise therapy with surgery for patients with rotator cuff tears. It found moderate evidence that surgery was superior to exercise therapy in the mid-to long term. 33 
1.1
The study addressed an appropriate and clearly focused question.
1.2
The assignment of patients to treatment groups was randomized.
1.3
The sample size was justified by a power calculation. 1. 4 An adequate concealment method (blinding) was used so that investigators were unaware of patients' treatment group status. 1.5
Patients were blinded to group assignment. 1. 6 The treatment and control groups were similar at the start of the trial.
1.7
The only difference between groups was the treatment under investigation. 1.8
All relevant outcomes were measured in a standard, valid and reliable way. 1.9
The required sample size was attained. Or, if no power calculation was made, attrition was less than 25%.
1.10
All patients were analyzed in the groups to which they were randomly allocated (intention to treat analysis). 
Quality and Quantity of Evidence Rating
Consistent results found in at least 2 low risk-of-bias studies
High
Results of at least 1 low risk-of-bias study or at least 2 low risk-of-bias studies with some inconsistency in results, or at least 2 acceptable-quality studies with consistent results
Moderate
Only acceptable-quality studies with inconsistent results or only high risk-of-bias studies Inconclusive a Evidence from randomized controlled trials and systematic reviews.
Rotator Cuff Calcific Tendinitis
Five acceptable-quality reviews 36, 38, 47, 49, 50 and 1 high-quality review 35 addressed rotator cuff calcific tendinitis (RC-CT). The first SR included 20 individual studies (1544 participants). It found that high-energy ESWT is the most thoroughly investigated minimally invasive treatment option in the short term to midterm and has proven to be a safe and effective treatment. 35 The second review 36 by the same team found that with the 22 studies that were included (1258 shoulders), many patients can achieve good to excellent clinical outcomes after high-energy ESWT, US-guided needling, and arthroscopy for calcific tendinopathy of the shoulder. Two additional acceptable-quality reviews both found that ESWT was effective for RC-CT. 37, 49 The other reviews in this category analyzed similar treatments and outcomes. One review (6 studies included, 460 patients) evaluated the effectiveness of ESWT for functional improvement and reduction of pain in patients with calcific tendinitis of the shoulder. 50 Meta-analysis was performed in 4 of the 6 studies included for review because these had 2 treatment groups; the other 2 studies were analyzed descriptively because they had 3 treatment groups. This SR found that ESWT increases shoulder function, reduces pain, and is effective in dissolving calcifications. Improvements continued over the 6-month follow-up period. The last review found that all 5 RCTs included (359 patients) reported greater improvement in functional outcomes in patients treated with high-energy ESWT, compared with patients treated with low-energy ESWT, at 3 and 6 months. 38 One acceptable-quality study 47 included patients diagnosed with RC-CT, nonspecific shoulder pain (SP), and SIS. The study reported that compared with control groups, shockwave therapy is effective for reducing shoulder pain and disability in adults with persistent calcific tendinitis.
According to these SRs, ESWT has been proven to be an effective and safe treatment option after failed nonsurgical treatment of calcific tendinitis. Those studies that reported adverse events associated with the treatment found that only a small number of the treated participants were affected, and all of the adverse effects resolved within a few days.
Adhesive Capsulitis
Six studies analyzed a variety of therapeutic interventions for restoring motion and diminishing pain in patients with primary AC. Three studies 5, 6, 21 were scored as high quality, and 3 were scored as acceptable quality. [39] [40] [41] Two of the high-quality studies were conducted by the same research team. 5, 6 The first meta-analysis reviewed the evidence of electrotherapy modalities, delivered alone or in combination with other interventions, for the treatment of AC. 5 Nineteen trials (RCTs and controlled clinical trials, 1249 participants) were included in the review. Two electrotherapy modalities studies compared low-level laser therapy (LLLT) and pulsed electromagnetic field therapy (PEMF) with placebo. No trial in this SR compared an electrotherapy modality plus MT and exercise with MT and exercise alone. The benefit and harm of electrotherapy modalities were investigated in 9 trials. Five of the 9 studies measured adverse events. They reported low-quality evidence that LLLT, over a 6-day period, may improve global assessment of treatment success more than placebo. No participant in either group reported any adverse events. It is unclear whether 2 weeks of PEMF improves pain or function any more than placebo because of the very low quality evidence from 1 trial. There was moderate-quality evidence that LLLT plus exercise for 8 weeks may improve pain for up to 4 weeks and function for up to 4 months longer than placebo plus exercise. 5 The overall conclusion of this SR is that only 1 electrotherapy modality, LLLT, has evidence of benefit when compared when placebo or when used as an adjunct to exercise.
The second meta-analysis from the above team reviewed the benefit and harm of MT and exercise, alone or in combination, for the treatment of patients with AC. 6 They found 32 studies (1836 participants). No studies compared a combination of MT and exercise with placebo or no intervention. Meta-analysis was difficult because 7 trials compared a combination of MT and exercise with other interventions but were clinically heterogeneous in that a number of different interventions were used in the comparison groups. In the short term, the higher-quality studies in the Page et al meta-analysis 6 indicated that a combination of MT and exercise may not be as effective as glucocorticoid injection. They were unable to assess whether a combination of MT, exercise, and electrotherapy was an effective adjunct to glucocorticoid injection or oral nonsteroidal anti-inflammatory drugs. Following arthrographic joint distension with glucocorticoid and saline, MT and exercise may confer effects similar to those of sham ultrasound in terms of overall pain, function, and quality of life, but may provide greater patient-reported treatment success and active ROM. 3. Sample size is justified by a power calculation.
4. Investigators are adequately blinded to patients' group assignment.
5. Patients are blinded to group assignment.
6. Treatment and control groups are similar at baseline. 7. Only difference between groups is the treatment under investigation.
8. All relevant outcomes are measured in a standard, valid and reliable way.
9. Required sample size was reached; or, if no power calculation was made, attrition was b25%.
10. Intention-to-treat analysis was used.
b Quality rating: 9-10 = high (H); 6-8 = acceptable (A); 3-5 = low (L); 0-2 = unacceptable (U, reject). Three acceptable-quality SRs evaluated conservative treatments for AC. One reviewed 12 RCTs involving 810 patients. 41 This SR found that mobilization techniques have beneficial effects in patients with primary AC of the shoulder. It reported that the Maitland technique and spine mobilization, combined with glenohumeral stretching and both angular and translational mobilization, seem to be most beneficial in reducing pain. Adverse events were not reviewed for each study included. The next study looked at the effectiveness of physiotherapeutic interventions in treatment of AC. 40 This SR found that of the 39 studies (4350 patients) included, therapeutic exercises and mobilization therapy are the most effective for reducing pain and improving function in patients with stage 2 and 3 AC. Also, high-grade posterior mobilization along with self-exercise is also suggested for improving function. LLLT is strongly recommended for pain relief and moderate improvement of function, but not for improvement of ROM. Adverse events were not assessed in this SR.
A high-quality review of treatments for RC, AC, and SP patients 21 found evidence for MT and manipulative therapy with multimodal or exercise therapy (MT included high-velocity low-amplitude manipulation, mid-or end-range mobilization, and mobilization with movement [MWM]) for the treatment of AC. However, because of a lack of research on MT and AC, the study concluded that further research is required to draw conclusions. 21 The last study reviewed 5 Cochrane reviews and 18 RCTs on the effectiveness of oral medication, injection therapy, physiotherapy, acupuncture, arthrographic distension, and suprascapular nerve block (SSNB). 39 This SR found strong evidence for the effectiveness of LLLT and steroid injections on pain in the treatment of frozen shoulder in the short term. They reported moderate evidence in favor of mobilization techniques in the short and long term and for steroid injections in the midterm. And lastly, moderate evidence was found for the effectiveness of distension alone and as an addition to active PT in the short term. 39 It is difficult to assess the safety of the interventions for AC because many of the included studies did not report on adverse events.
Nonspecific SP
Seven SRs assessed the effectiveness of nonconventional therapies for SP (3 studies on SP exclusively and 4 studies on multiple conditions including SP).
Four of the 7 studies were rated as high quality 21,42,43,46 and 3 as acceptable quality. 13, 44, 47 The first high-quality SR assessed the effectiveness of SSNB compared with PT, placebo, and intra-articular injections. 42 Eleven RCTs (591 patients) compared SSNB with PT, placebo, and intra-articular injections. This review found that SSNB provided better pain relief and improvement in function when compared with placebo injections and PT, but had results similar to those for intra-articular injection of the glenohumeral joints. Adverse events were reported, but none were severe, and no long-term complications were encountered. The second high-quality SR assessed thoracic MT (TMT). 43 Three RCTs met the eligibility criteria of this SR. All 3 used usual care as a comparison (ie, general practitioner's advice, steroid injections, or PT). This SR concluded that TMT helped accelerate recovery and reduced pain outcomes and disability measures immediately and for up to 52 weeks compared with usual care. Adverse events were not assessed.
There were 4 reviews of multiple conditions that included SP; 2 of the 4 were high quality. 13, 21, 46, 47 The third high-quality study 46 reported minor benefits with multimodal PT programs compared with wait list control or guidelinebased usual care performed by general practitioners.
Two SRs concluded that there is limited evidence for use of mobilization and/or high-velocity low-amplitude manipulation with soft tissue release and exercise for SP.
13,21
Mobilization alone was not an effective treatment for SP. These large SRs found that none of the SRs in their meta-analysis included a specific statement on adverse events. Therefore, the safety of manipulation and mobilization for SP is unknown.
The Yu et al review reported that neither ultrasound nor interferential current therapy is more effective than placebo treatment for SP of variable duration. 47 The last SR evaluated the effectiveness of massage therapy for SP. 44 The meta-analysis reported significant immediate and short-term effects of massage for SP compared with inactive therapies (both p values b 0.01). However, these results were not significant for massage for pain when compared with other active therapies. Also, massage therapy did not significantly differ from other therapies with respect to functional status of the shoulder. Adverse events were not assessed.
Shoulder Impingement Syndrome
We found 4 SRs that evaluated the quality of RCTs for SIS (2 studies on SIS exclusively 4,45 and 2 studies on SIS and other conditions 46, 47 ). Two were of high quality, 4,46 1 was of acceptable quality, 47 and the last was of low quality. 45 The first SR 4 reviewed trials that compared surgical techniques targeting release of shoulder impingement with any type of conservative treatment including physical training, education, and passive physiotherapy, or comparable treatment. Seven RCTs were considered to fulfill the inclusion criteria of the SR. The meta-analysis estimating the reduction of pain intensity contained moderate evidence that surgery and conservative methods have similar effects on the reduction of pain intensity.
The second review 47 found that pretensioned tape and shockwave therapy are not more effective than placebo treatment for the management of SIS. The third study 46 reported multimodal care may not be superior to placebo interventions. However, they also reported that when comparing SIS of variable duration there are minor changes that may lead to improvements in recovery and pain when compared with corticosteroid injections (CSIs).
The last SR evaluated the effect of isokinetic training in patients with SIS. 45 Two RCTs met the inclusion criteria. Therefore, pooling of the data for a meta-analysis was not possible. Overall, the included studies found improvement in pain and disability after isokinetic training. However, both RCTs reported no statistically significant difference between isokinetic training and a comparison group. Therefore, they reported that there was not enough evidence to support or refute the effectiveness of isokinetic training for SIS because of the lack of evidence. 45 Only 1 SR assessed safety and adverse events of the individual studies included. 47 They found that 8 of 11 RCTs reported on adverse events and that none of these observed any serious adverse events. 
RANDOMIZED CONTROLLED TRIALS
Shoulder Impingement Syndrome
There were 19 RCTs focusing on SIS. Four compared spinal manipulative therapy (SMT) with another treatment or sham; 5 compared MT with another treatment or sham, and 10 compared various modalities with another treatment or sham (Table 4) .
SMT Trials. For all 4 trials, both treatment and comparison groups improved. One high-quality trial (n = 68) with patients of mean age 53 with SIS symptom duration N12 months found no additional benefit from combining cervical SMT with MT, compared with MT alone. 53 Three high-quality trials found no significant difference between thoracic SMT and sham thoracic SMT. However, in all 3 of these, only 1 SMT session was included and only short-term effects on pain were measured, with patients whose mean age was in the early 30s. [58] [59] [60] Only 1 of these trials 54 reported on adverse events, and in that case, there were none.
MT Trials. For all 5 trials, both treatment and comparison groups improved significantly. One trial found a statistically significant difference between the treatment and comparison groups. 54 In that study, the type of MT was MWM, and it was compared with a sham manual contact. Pain intensity was significantly improved in the MT group, compared with the sham, in a sample of 42 patients in their mid-50s with SIS of greater than 3 months' duration. Two MT trials compared MT plus exercise with exercise alone; 1 was high quality 63 and 1 low quality. 65 Both found no added benefit from MT.
One high-quality MT trial compared MT plus exercise with kinesiotaping (KT) plus exercise. 61 Both groups improved significantly in pain and function, but there was no significant between-group difference except for night pain, in which case KT was superior.
One acceptable-quality trial compared MT (manual PT) with CSIs, 64 and both groups improved significantly, with no significant between-group difference. This was the only study reporting on adverse events, and these were transient pain from the injections.
Modalities and Exercise Trials.
Ten trials investigated the following: KT (3); low-level laser treatment (2); microcurrent (1); ESWT (1); pulsed electromagnetic field therapy (1); transcutaneous electrical nerve stimulation (1); and exercise (1).
Kinesiotaping.
One high-quality 68 and 2 acceptablequality trials compared KT with sham KT. 66, 67 The 2 acceptable-quality trials used standardized therapeutic KT and sham KT; the high-quality trial compared KT plus exercise with sham KT plus exercise. An acceptable-quality trial comparing KT and sham used the Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH) as the primary outcome and found significant between-group improvement. 67 The other acceptable-quality trial comparing KT with sham KT used the visual analog scale for pain (VAS), and found no significant difference between groups, although both groups improved. 66 The third trial, which was high quality and included exercise in both groups, found significant improvement both within and between groups for both pain (VAS) and function (DASH), favoring the therapeutic KT group. 68 Low-Level Laser Therapy.
Two high-quality trials investigated LLLT. Both used LLLT combined with exercise. One used placebo laser with exercise as the comparison group, 51 and the other used ultrasound and hot packs with exercise. 69 One found significant improvement in pain (VAS) in the active LLLT group, but not in the placebo group. 51 The other trial found a within-group improvement in pain (VAS) and function (Shoulder Pain and Disability Index [SPADI]) for both LLLT plus exercise and ultrasound plus exercise, but no significant difference between groups. 69 
Microcurrent.
One low-quality study comparing microcurrent with sham found significant improvement in pain (VAS) and disability (Shoulder Disability Questionnaire) both within and between the groups. 74 Extracorporeal Shockwave Therapy.
One acceptablequality trial compared radial ESWT with supervised and home exercise. 55 Within-group improvements in the SPADI were significant at 1-year follow-up; however, the between-group difference was not significant. ESWT, extracorporeal shockwave therapy; LLLT, low-level laser therapy; MT, manual therapy, including any type of mobilization, stretching or soft tissue technique applied to the shoulder and surrounding tissue, not the vertebral joints, unless otherwise specified; NS, nonsignificant; PT, physical therapy, including modalities such as heat, ultrasound, and electrotherapy, plus passive and/or active exercise, unless otherwise specified; QuickDASH, Quick Disabilities of the Shoulder and Hand Questionnaire; rESWT, radial ESWT; ROM, range of motion; SDQ, Shoulder Disability Questionnaire; SPADI, Shoulder Pain and Disability Index; SST, Simple Shoulder Test; TENS, transcutaneous nerve stimulation; TG, treatment group; VAS, visual analog scale CG, comparison group; DASH, Disabilities of the Arm, Shoulder and Hand Questionnaire; GRC, Global Rating of Change; KT, kinesiotaping; MT, manual therapy, including any type of mobilization, stretching, or soft tissue technique applied to the shoulder and surrounding tissue, not the vertebral joints, unless otherwise specified; MWM, mobilization with movement; NPRS, Numeric Pain Rating Scale; NS, nonsignificant; PT, physical therapy; including modalities such as heat, ultrasound, and electrotherapy, plus passive and/or active exercise, unless otherwise specified; SMT, spinal manipulative therapy, including manipulation and/or mobilization of vertebrae unless otherwise specified; SPADI, Shoulder Pain and Disability Index; TG, treatment group; VAS, visual analog scale for pain.
Pulsed Electromagnetic Field Therapy.
One high-quality trial compared PEMF and exercise with placebo PEMF and exercise. 56 Although within-group improvements in both pain (VAS) and function (UCLA shoulder rating scale) were significant, there were no significant between-group differences at any follow-up interval.
Transcutaneous Electrical Nerve Stimulation.
One acceptable-quality trial compared TENS with sham TENS with 1 treatment. 62 The active TENS group had a significant improvement in pain (VAS) and the sham group did not; there was a significant between-group difference.
Supervised Exercise.
A high-quality trial compared supervised exercise (SE) and home exercise with home exercise only. 57 Both groups exhibited a significant improvement in pain (VAS) and function (SPADI) at 6 and 26 weeks, but no significant between-group differences at either time point.
Adhesive Capsulitis
There were 8 RCTs focusing on AC. Five studies compared a treatment combined with standardized PT with standardized PT alone. [72] [73] [74] [75] 77 In 4 of 5, both groups improved significantly; in the fifth trial; within-group changes were not reported. 75 In the low-quality trial comparing a specific PT technique with standardized PT alone, the specific technique (Mulligan's mobilization) was superior to passive stretching at 3 weeks and 3 months post-intervention. 71 In a high-quality trial comparing standardized PT with standardized PT plus intra-articular hyaluronic acid injection, both groups improved significantly but there was no added benefit to the injection. 72 In an acceptable-quality trial comparing SSNB injection before a course of PT with PT alone, both groups improved significantly immediately and 1 month post-intervention. However, the nerve block group had significantly greater improvement in pain and function at both intervals. 73 In a high-quality trial of whole-body cryotherapy added to PT compared with PT alone, both groups improved significantly in pain and function immediately post-intervention, but the whole-body cryotherapy group improved significantly more. 74 A high-quality, 3-arm trial of CSI compared CSI alone, CSI plus PT, and PT alone. 75 Although within-group changes were not reported, the combination of CSI plus PT resulted in significantly greater improvement in disability, but not in pain, at 6 weeks post-intervention. 75 Three trials compared various modalities and treatments. A high-quality trial compared ESWT with oral prednisone and found that although both groups improved significantly, ESWT was significantly superior at 4, 6, and 12 weeks post-intervention. 70 An acceptable-quality trial compared 3 types of acupuncture approaches: electroacupuncture, warming needles, and filiform needles. Pain was the only measurement, assessed immediately post-treatment, and was improved in all 3 groups. However, in the between-group comparison, electroacupuncture and warming needles were both superior to filiform needles, and electroacupuncture was superior to warming needles. 76 Another acceptable-quality trial compared arthroscopic capsular release combined with both manipulation under anesthesia and a home stretching program to a home stretching program alone. Both groups improved in function significantly at 12 weeks and 1 year post-intervention, but there were no significant between-group differences at any time point. 77 Rotator Cuff-Associated Disorders Physical Therapy.
Two acceptable-quality trials compared PT (including home exercises, but not MT) with PT combined with acromioplasty or PT combined with acromioplasty and RC repair. Outcomes were measured at 1 80 and 2 81 years. At both 1 and 2 years, all 3 groups improved significantly in function and pain. There were no significant differences between groups with respect to function, but pain and activities of daily living were significantly better in the surgical groups compared with the PT-only group. A high-quality study 83 compared PT with individualized exercises to tendon repair with a sling followed by 6 weeks of passive ROM and 6 additional weeks of active assisted motions. Both groups exhibited significant improvement in pain and function at 5-year follow-up, but between-group measures significantly favored the tendon repair group at 5 years.
Extracorporeal Shockwave Therapy. Two high-quality studies compared ESWT with sham ESWT. 79, 82 One found that both groups improved significantly in pain and function at 3 and 6 months post-intervention, with no significant between-group differences. 79 The other found significant within-group improvement on all measures at 1, 3, and 12 months post-intervention, but a significantly greater improvement at all time points favoring ESWT over sham. 82 One acceptable-quality trial compared ESWT with internal rotation positioning of the glenohumeral joint plus exercise with neutral positioning of the joint plus exercise. 85 Both groups improved, but the group with internal rotation had greater resorption of calcium deposits.
Low-Level Laser Therapy.
One high-quality study compared LLLT plus PT with sham LLLT plus PT. PT, in this study, consisted of heat, ultrasound, TENS, and exercise. 78 Both groups improved significantly at 3 weeks post-intervention in both pain and function, but there were significantly greater improvements in pain and function in the active LLLT group compared with the sham.
Diathermy.
One high-quality trial compared subacromial CSI with microwave diathermy. 84 They found significant improvements in pain and function at 4, 12, and 24 weeks post-intervention in both groups and no significant between-group differences at any time point on any measure.
Nonspecific SP
Four RCTs addressed SP. [86] [87] [88] [89] One investigated thoracic SMT, 2 investigated different PT protocols, and 1 investigated 2 types of LLLT.
Thoracic SMT.
An acceptable-quality trial compared thoracic SMT with sham SMT, with outcomes measured after a single treatment and 1 week later. 88 Both groups were also instructed to do home exercises. At 1 week post-intervention, both groups had statistically significantly improved in pain and function, but there were no significant differences between groups.
PT Protocols.
One acceptable-quality trial compared a PT protocol including MT, application of heat and cold, posture advice, and home exercises done using a portable myofeedback device with a wait list control. 86 There were weekly PT sessions for a maximum of 12 weeks. At 6 and 12 weeks, the PT group improved significantly in pain and function, but the wait list control did not. Between-group differences in pain and function were not statistically significant at 6 weeks but were at 12 weeks.
Another acceptable-quality trial compared a PT protocol, MWM, with MWM plus KT. 89 Three sets of 10 repetitions of MWM were done in each group for a total of 1 treatment session, followed by a 1-week washout and crossover. Pain was assessed immediately post-intervention and 30 minutes, 24 hours, and 1 week later. Both groups significantly improved immediately and at 30 minutes only, and there were no significant between-group differences at any time point.
Low-Level Laser Therapy. One high-quality trial compared inferential LLLT with conventional LLLT, with 3 sessions per week for a total of 10 treatments. 87 Pain and function were assessed immediately post-intervention. There was significant improvement in both groups in night pain and in function, with no significant between-group differences.
Adverse Events Reported in RCTs
RCTs of Treatments for SIS. Of 19 trials, 5 included a report of adverse events. Three of the 5 reported that there were no adverse events in any group. One of these was on LLLT 51 ; 1 on MT, specifically cervical mobilization 53 ; and 1 on spinal manipulation. 58 Engebretsen et al 55 reported that 2 patients in the ESWT group dropped out because of pain, with 1 crossing over to the supervised exercise group, and that 1 patient in the supervised exercise group reported increased pain. 55 Rhon et al 64 reported that in their trial of MT PT compared with CSIs, transient pain from the injection was the only adverse event reported.
RCTs of Treatments for AC.
Four of 9 studies included a report on adverse events. Three of the 4 reported that there were no side effects or complications in any treatment group, which included nerve block injections and PT, 73 PT and whole-body cryotherapy, 74 and PT and arthroscopic capsular release. 77 Chen et al 70 reported that 9 patients in the ESWT group had transient swelling and redness after treatment, and 2 had petechial bleeding at the treatment site.
RCTs of Treatments for RCs.
Five of 8 trials included a report on adverse events. Four of the 5 reported that there were no adverse events in any of the groups, which included PT, acromioplasty, and rotator cuff repair 81 ; PT and tendon repair 83 ; diathermy and CSIs 84 ; and ESWT and sham ESWT. 79 Liu et al 82 reported that 4 patients had transient post-intervention pain from ESWT and 2 reported local hyperemia.
RCTs of Treatments for SP. Two of 4 trials included a report on adverse events. Both reported that no adverse effects were observed in patients in any of the treatment groups, which included inferential light therapy 87 and PT MWM and taping. 89 
STRENGTH OF EVIDENCE
Strength of evidence, based on criteria in Table 1 , is summarized by condition and treatment.
Shoulder Impingement Syndrome
Spinal Manipulative Therapy. Strong evidence indicates that a single application of thoracic SMT is no better than placebo for pain and function related to SIS.
Manual Therapy.
Moderate evidence indicates that MWM is better than sham MT for pain related to SIS. Evidence was inconclusive but favorable for MT compared with other treatments, in that both MT and the comparison treatment appeared to be beneficial. Extracorporeal Shockwave Therapy.
The evidence was inconclusive but favorable for ESWT for SIS pain and function, in that it appeared to be as effective as exercise.
Moderate evidence indicates that both PEMF and exercise are effective for pain and function for SIS at any interval.
Transcutaneous Electrical Nerve Stimulation.
Evidence was inconclusive because of the scarcity of studies.
Supervised Exercise.
Moderate evidence indicates that both supervised and home exercises are effective for pain and function for SIS in both the short and long term.
Adhesive Capsulitis
Low to moderate evidence supports mobilization in the short and long term.
Low-Level Laser Therapy.
Low to moderate evidence supports LLLT either alone or combined with exercise in the short and long term.
Modalities Other Than LLLT Added to Standardized PT for AC.
Because of the heterogeneity of the treatments, evidence is inconclusive.
Modalities Alone. Because of the scarcity of trials for any 1 modality except LLLT, evidence is inconclusive.
Rotator Cuff-Associated Disorders
Low to moderate evidence indicates that MT, including manipulation and mobilization, is effective, either alone or combined with other therapies.
PT Compared With Surgical Interventions. Moderate evidence
indicates that although PT alone is effective for RCs, various surgical approaches combined with PT appear to be superior in the long term.
Extracorporeal Shockwave Therapy. For noncalcific tendinitis, evidence is inconclusive, but unfavorable because of inconsistencies in results. For calcific tendinitis, moderate evidence indicates that ESWT is effective.
Low-Level Laser Therapy.
Moderate evidence indicates that, although PT with sham LLLT was effective, PT with LLLT resulted in greater improvements in pain and function in the short term.
Diathermy.
Moderate evidence indicates that both microwave diathermy and CSI improved pain and function in both the short and long term.
Taping and TENS. Evidence is inconclusive.
Shoulder Pain
Spinal Manipulative Therapy.
Evidence is conclusive, but unfavorable for the effect of a single application of thoracic SMT on pain and function in SP. The evidence is inconclusive, but favorable that thoracic SMT provided in multiple sessions may help reduce pain and accelerate recovery in the short and long term.
PT Protocols.
The evidence was inconclusive but favorable because of the heterogeneity of protocols.
Low-Level Laser Therapy. Moderate evidence indicates that both inferential LLLT and conventional LLLT are beneficial for pain and function in SP in the short term.
DISCUSSION
This review evaluated the evidence for a variety of nondrug, nonsurgical interventions for the treatment of shoulder disorders commonly seen in practice. The disorders focused on in our overall findings were categorized as rotator cuff conditions (calcific or noncalcific), AC, SIS, and SP.
Rotator Cuff-Associated Disorders
We found variable-quality (low to high) evidence that MT, including manipulation and mobilization, may be effective either alone or when combined with exercise or passive modalities. A moderate level of evidence was reported in doses ranging from 10 to 24 sessions for the effectiveness of PT alone or when combined with active LLLT; however, surgery may be of more benefit in the midto long term. Also, there is moderate evidence to suggest diathermy 3 times per week for 4 weeks is effective in the short and long term. Studies consistently reported the effectiveness of high-energy ESWT for calcific but not noncalcific tendinitis. Treatment for calcific tendinitis was reported at approximately once per week for 2-4 weeks. Insufficient evidence exists to conclude on the effectiveness of KT or TENS for this type of shoulder pain.
Adhesive Capsulitis
Mostly moderate-quality evidence suggests that manual mobilization techniques are beneficial when used alone or in combination with exercise for primary AC in the short and long term. In general, PT (3-12 weeks) was an effective treatment, but studies indicated enhanced improvement when combined with injections and whole-body cryotherapy. Low to moderate evidence indicated the effectiveness of LLLT alone over a period of 6 days or paired with an injection or exercise in the short and long term.
Shoulder Impingement Syndrome
We found moderate evidence that MWM twice per week for 2 weeks provided more relief than a sham treatment. In general, studies reported improved outcomes with MT interventions; however, the benefits seemed to be as effective when combining MT with other treatments such as SMT, exercise, and KT. Moderate-quality studies also reported similar effectiveness for MT compared with injections and surgery for shoulder impingement. MT doses varied from 1 to 3 times per week for 3-6 weeks. Inconsistencies were found for KT and ESWT treatments, but LLLT (10 sessions) and PEMF with exercise (3 times per week for 3 weeks) and supervised or home exercises (6 weeks) were effective. There was inconclusive evidence for microcurrent and TENS.
Nonspecific SP
The evidence for SMT was inconclusive and unfavorable for 1 treatment, but favorable for multiple treatment sessions in the short and long term. A high-quality review indicated that when compared with usual care, TMT accelerated recovery and improved pain and function immediately and for up to 1 year. Limited evidence exists for the effectiveness of mobilization or manipulation techniques combined with soft tissue release and exercise; additionally, mobilization was not found effective when administered alone. Massage therapy was reported to have significant immediate and short-term effects over inactive treatment for pain, but not compared with active therapies for pain or function. We found inconclusive but favorable evidence for PT combined with MT at 1 treatment per week for 12 weeks and a single treatment of both MWM and MWM with KT. There was moderate evidence of the effectiveness of interferential and conventional LLLT at 3 treatments per week for a total of 10.
All nondrug, nonsurgical treatments included in this review are within the scope of chiropractic practice. Our findings on the effectiveness of these treatments have similarities and distinctions from previously published systematic reviews. Comparison results include those from Green et al, 14 who concluded that exercise was beneficial for short-term recovery and long-term functional improvement for RC, as well as an additional benefit when adding mobilization to exercise. Their results regarding laser therapy also paralleled ours in that it was more effective than placebo for AC.
14 For SIS, 2 reviews 95, 96 reported that MT combined with exercise was effective. Bronfort et al 20 concluded that combining MT with medical care was beneficial, and another review 97 found evidence to suggest massage was superior to no treatment. Our results contrasted with several reviews that reported that passive therapies such as LLLT and PEMF were not effective or that results were inconclusive for the treatment of RCs, AC, and SIS. 14, 64, 95, 98 Additionally, 1 review determined that the evidence for MT was conflicting for the treatment of SIS and SP and that it was not more effective when compared with other interventions for AC. 97 Another review reported MT was inconclusive but favorable for RCs. 20 The differences noted in our systematic review are likely due to the inclusion of more recent studies, as all of the mentioned reviews included studies that are about 10 years or older.
Other systematic reviews have also been conducted evaluating manipulation, mobilization, and multimodal (nondrug, nonsurgical) treatments for shoulder conditions. 15, 16, 23 These reviews found favorable results suggesting these interventions, mostly highlighting multimodal care, are beneficial for pain and function; however, the results are based on mostly low-level evidence from case reports and series. Although reviews report clinical use of multimodal treatments, a description is still lacking regarding what multi-modal components of chiropractic care are appropriate for specific shoulder conditions. Even when a specific diagnosis is made, there are typically other regions and structures involved either contributing to or exacerbating the condition. Therefore, checking adjacent areas for concomitant disorders such as joint dysfunction, myofascial adhesions, or scapular dyskinesis may be justification for the use of multimodal treatments to address all issues involved.
Limitations and Future Study Recommendations
Although we identified 44 relevant RCTs and 25 SRs, they covered such a wide variety of interventions and several different conditions that still the overall quantity and quality of evidence was at best moderate for any 1 intervention. Furthermore, the heterogeneity of protocols and procedures used makes generalizations difficult and did not allow for pooling of results. In particular, wide ranges of dosages were found for most treatments (number of treatments and interval of care), also making it difficult to draw conclusions about optimal dosage, in most cases. It is also possible that some studies were missed, despite the reference tracking and hand searching in addition to the formal literature search.
Additional research is needed concerning the use of various combinations of interventions, as well as the value of single modalities. Studies should clearly describe treatment protocols, including frequency, intensity, and duration.
CONCLUSION
The findings of this literature review may help inform practitioners who use conservative methods (eg, doctors of chiropractic, physical therapists, and other manual therapists) regarding the levels of evidence for nondrug, nonsurgical interventions used for common shoulder conditions. The evidence found ranged from low to moderate supporting the use of MTs and/or modalities for the conditions SIS, RC, AC, and SP. Exercise, particularly provided as part of PT protocols, was found to be beneficial for SIS and AC. For SIS, moderate evidence was found supporting the use of KT, LLLT, ESWT, and PEMF. For RCs, PT protocols were found to be helpful, although they may not be superior to surgery in the long term. ESWT was supported by moderate evidence only for calcific tendinitis RCs. Of all the modalities studied, LLLT appears to be the only 1 with moderate evidence supporting its use for all the conditions studied.
Supplementary data to this article can be found online at http://dx.doi.org/10.1016/j.jmpt.2017.04.001.
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